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Credits Information

• Certificates will be distributed through email.

• Your participation will be recorded by 
GoToWebinar.
• You will need to attend to the entire webinar with 

the unique link provided by GoToWebinar.



Webinar Material

• Recorded webinars and presentation material 
will be posted on the Systems Implementation 
Office website:
• Training & Webinars

• Access Management

http://www.fdot.gov/planning/systems/training.shtm


Tue, Aug 16, 2022 | 2:00PM - 3:30PM EDT

Tue, Nov 15, 2022 | 2:00PM - 3:30PM EST

Tue, Feb 14, 2023 | 2:00PM - 3:30PM EST

Tue, May 16, 2023 | 2:00PM - 3:30PM EDT

The FDOT Access Management and Transportation Site Impact Webinar 
Series 2022-2023 have been scheduled for the following dates:

Nex t !



What organization do you 
represent?

FDOT

Local Government

Private Firm

Other



Today’s Webinar

Crashes Related to Type and Location of 

Driveway Access

Tuesday, February 14, 2022

2:00PM – 3:30 PM

Credits: 1.5



How familiar are you with FDOTs 
Permitting Process (Rule 14-96)

Very Familiar

Somewhat Familiar

Not Familiar



How familiar are you with FDOTs 
Access Management spacing 
requirements (Rule 14-97)

Very Familiar

Somewhat Familiar

Not Familiar



Speakers

Kristine M. Williams Tia Boyd

Dr. Pei-Sung Lin Dr. Cong Chen
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Project Subject Background

Driveways and side streets connecting 
to major roadways are a key source of 

traffic conflicts and could result in 
crashes among motorized vehicles, 

pedestrians and bicyclists. 



Findings could help FDOT improve safety for all modes in access design and permitting
Access management guidelines and requirements for 

corridors and interchange areas Guidance to state and local agencies 

Need more research on relationship between driveway type, location, and safety
Commercial driveway type 

and location
Number and type of 

crashes
Roadway and interchange 

type
Factors related to bicycles, 
pedestrians, and vehicles 

FDOT is advancing complete streets and access management strategies
Changes to roadway and interchange 

design Safety of ALL users is a key priority Limited research on impacts of 
driveway type and location on safety 



Project Objectives

Obtain additional 
research-based 
insight on how 
driveways impact 
safety 

Evaluate the 
impact of driveway 
type and location 
on crashes in 
Florida

Translate the 
findings into 
guidance 

Along major roadway corridors and in the vicinity of interchanges 



 Synthesized methodologies and findings of previous studies on the relationship 
between driveway location and type on the number and type of driveway-related 
crashes 

o Driveway Density and Spacing

o Driveway Location: Corner Clearance, Median Openings

o Interchange Area: upstream/downstream driveway, driveway offset, vehicle and 
ped/bike conflicts

o Driveway Type

Literature Review



Literature Review - Key Takeaways

 Relatively few studies have explored how driveway type and location may influence 
crash frequency and severity. 

 Access density, commercial driveways or land use intensity, inadequate corner 
clearance are identified in the literature as factors in roadway safety.

 Little insight into other topics, such as influence of driveway design or interactions 
with roadway characteristics on crash frequency and severity. 

 Confirmed our methodology as appropriate for the study



Safety Assessment Methodology

Data Collection
• Develop data collection plan
• Identify candidate study sites 

using GIS crash search  
• Select study sites
• Specify data source and 

collection methods 
• Collect data based on the 

data collection plan 
• Perform data screening
• Finalize data sets for analysis

Assessment of Safety 
Effects and Risks

• Develop safety assessment 
methodology 

• Perform comprehensive 
qualitative and quantitative 
data analyses 

• Model safety effects and risks 
for commercial driveways on 
corridors and those near 
interchanges

• Document analysis results 
and major findings 

Case Studies
• Select 6 case study sites 

on corridors and near 
interchanges

• Collect data for study sites
• Review crash reports at 

case study sites
• Provide illustrations, 

descriptions and highlights



Data Used for Selecting Candidate Sites

 2015-2019 Statewide Driveway Access Related Crash Data (Source: 
FDOT SSOGIS)

 FDOT Roadway Characteristics Data (Source: FDOT Transportation 
Data Analytics-GIS)

◦ Access Classification
◦ Roadway Functional Class
◦ Roadway Median Type
◦ Statewide Interchange Type

 Florida Statewide Land Use and Cover (Source: Florida DEP 
Geospatial Open Data)

◦ Commercial Land Use



Corridor Driveway Site Selection Process



Corridor Driveway Site Selection Process



Corridor Driveway Site Selection Process



Corridor Driveway Site Selection Process



Additional Corridor Driveway Sites with High Ped/Bike Crashes 



Corridor Driveway Sites Selected in Each District

Candidate Corridors in FDOT District 1 Candidate Corridors in FDOT District 2



Corridor Driveway Sites Selected in Each District

Candidate Corridors in FDOT District 3

Candidate Corridors in FDOT District 4



Corridor Driveway Sites Selected in Each District

Candidate Corridors in FDOT District 5 Candidate Corridors in FDOT District 6



Corridor Driveway Sites Selected in Each District

Candidate Corridors in FDOT District 7



Interchange Driveway Site Selection Process



Interchange Driveway Site Selection Process



Interchange Driveway Site Selection Process



Data Collection for Analysis

• Roadway Data
o Roadway functional classification 
o FDOT context classification
o Access class information
o Interchange type (i.e., diamond, full cloverleaf, partial 

cloverleaf, diverging diamond) 

• Traffic Volume Data (AADT)
• 2015-2019 Driveway-related Crash Data

o Commercial driveways along corridors
o Commercial driveways near interchanges (.5 mile or first 

signalized intersection)
• Driveway Characteristics Data

o Driveway location (i.e., intersection functional area, 
roadway segment)

o Driveway geometric characteristics (i.e., number of lanes, 
radius/flare, channelization, driveway throat length)

Data Sources
Crash 

o Signal Four Analytics
o FDOT SSOGIS

Geometry 
o FDOT GIS inventory 
o Google Earth Aerial Images
o FDOT Access Class KMZ file

o Driveway entry and exit movements (i.e., one-way, 
two-way, right-in/right-out)

o Median opening type (i.e., full opening, directional 
opening, no opening)

o Median end treatment (i.e., no left-turn lane, one left-
turn lane, two left-turn lanes)

o Traffic control information



 Detailed data analysis and safety assessment of:
o Crash types (vehicular and ped/bike crashes) and severities

o How commercial driveway types interact with roadway and interchange characteristics 
relative to safety and crash risk.

 Statistical analysis of differences in crash frequency and crash severity by driveway type 
and study area (interchange and corridor)

 Crash data modeling to quantify safety effects of selected variables on crash frequency 
and severity of targeted crash types

o Negative binomial model (crash frequency analysis, for both vehicular and ped/bike 
crashes)

o Multinomial logit model (crash severity analysis, for both vehicular and ped/bike crashes)

 Exploratory case studies

Analysis Methods



Research Findings



Crash Frequency Analysis Summary

 Overall, variables found to have a significant influence on commercial 
driveway‐related crashes were:
o Number of lanes on connecting street, driveway design, driveway number of lanes, traffic 

control devices, and bike lane type.

 On corridors, significant variables for driveway-related crashes were:
o Median type (undivided/painted, NTM, TWLTL) for all crashes. 
o Median opening type (no physical median, no opening, directional, full opening) for 

ped/bike crashes.

 Near interchanges, significant variables for driveway-related crashes were:
o Right-turn lane type (exclusive, shared, or no right turn lane)



All Crash Frequency at Commercial 
Driveways - Corridors

 Driveway crashes along corridors tend to:
o increase as number of lanes on connecting street 

increases

o increase as number of driveway lanes increases

o increase as AADT increases, but not always 
significantly

o decrease as speed limit increases

o decrease with non-traversable median and TWLTL

o driveway design features show mixed effects (radial 
design have more crashes than flare; wide open 
access have fewer crashes than flare)



Ped/Bike Crash Frequency at 
Commercial Driveways - Corridors

 Ped/bike crashes at driveways along 
corridors tend to:

o increase with sign control or signal control 
versus no control

o increase with presence of conventional bike 
lane compared to no bike lane

o decrease when there is a median with no 
opening or directional opening 

o driveway design features show mixed effects



All Crash Frequency at Commercial 
Driveways near Interchanges

 Vehicular crashes at driveways near interchanges 
tend to:
o increase as the number of lanes on connecting street 

increases, but not all significant;
o increase with shared right-turn lane or no right-turn lane, 

compared to exclusive right-turn lane

o increase with curb radial driveway design

o increase as the number of driveway lanes increases
o decrease when a bike lane is available (regardless of the 

colored paint)

o decrease as AADT increases on connecting street



Crash Severity Analysis Findings Summary

 Variables significant in explaining injury severity of more than one crash group 
include:

o Speed limit on connecting street, driveway design features, driveway number of lanes, 
driveway channelization, driveway throat length, bike lane type, connecting street AADT

 In the same crash group, some variables were significant in explaining more than 
one injury severity level. 

o Driveway throat length, for example, is significant in explaining minor injury and severe 
injury/fatality for all crashes at driveways along corridors.

 A few other crash-related variables (e.g., type of shoulder, alcohol/drug involvement, 
lighting conditions) were confirmed to have significant influence on crash severity.



All Crash Severity Analysis - Corridors

 Increased severe injury/fatality risk: 1) shoulder curb; 2) 
short driveway throat length

 Decreased severe injury/fatality risk: 1) rain weather; 2) 
daylight condition; 3) lower speed limit; 4) shared right-turn 
lane; 3) curb flare; 4) channelized driveway; 5) no median 
opening

 Increased minor injury risk: 1) unpaved shoulder or curb; 2) 
cloudy weather; 3) flush radial; 4) full traffic movement at 
driveway; 5) short driveway throat length; 6) 60K -70K AADT 
on connecting street

 Decreased minor injury risk: 1) lower speed limit; 2)curb 
flare; 3) left-in/out driveway; 4) no exclusive bike lane; 5) 
conventional bike lane; 6) lighting condition



Ped/Bike Crash Severity at Commercial Driveways along Corridors

 Increased severe injury/fatality risk: 1) 
alcohol or drug involvement, 2) two-lane 
driveway; 3) four-or-more-lane driveway or 
wide-open access; 4) short driveway throat 
length 

 Decreased severe injury/fatality risk: 1) paved 
shoulder

 Increased minor injury risk: 1) 50k-60k AADT 
on connecting street; 2) paved shoulder

 Decreased minor injury risk: 1) paved 
shoulder; 2) two-lane driveway; 3) no bike lane 
(may however increase severe injury/fatality 
risk)



All Crash Severity at Commercial Driveways near Interchanges

 Increased severe injury/fatality risk: 
1) one-lane driveway; 2) distance 
from taper end to each unsignalized 
driveway or signalized intersection is 
less than 500 ft

 Increased minor injury risk: 1) alcohol 
or drug involvement; 2) dawn/dusk 
lighting condition; 3) speed limit 50 
mph or higher; 4) conventional bike 
lane 



Exploratory Case Studies

(1) John Young Parkway at W. Colonial Drive, Orlando

(2) East Bay Drive (State Road 686), Largo

(3) West Tennessee Street, Tallahassee 

(4) State Road 932, Hialeah 

(5) West Hallandale Beach Boulevard at I-95 Interchange

(6) Scenic Highway at I-10 Interchange  



Selected Case Study Findings

 Allowing commercial driveway access in the functional area of major roadway 
intersections may still be unsafe, despite mitigating techniques such as 
nontraversable medians and directional median openings.

 Aligning higher-volume commercial driveways at unsignalized full median 
openings was observed to result in a variety of conflicts and crashes.

 Closely-spaced high-volume commercial driveways that experience similar peak 
periods require special attention to ensure that adequate space is provided on-
site for circulation and queueing.

 Drivers looking at oncoming traffic while exiting commercial driveways do not 
notice bicyclists crossing driveways from the opposite direction, resulting in 
bicycle-involved crashes.

 Commercial driveway access near interchange ramps creates several safety 
issues.



John Young Parkway, Orange 
County

15 driveway-related 
crashes (2015-2019)



East Bay Drive, Largo

a b

a

b

15 driveway-related 
crashes (2015-2019)



West Tennessee Street, Tallahassee

Taco Bell

Chick-fil-A

Starbucks

Starbucks

Chick-fil-A

17 driveway-related 
crashes (2015-2019)



West Tennessee Street, Tallahassee



Typical Bicycle Crashes

East Bay Drive, Largo W Hallandale Beach Blvd @ I-95

“Wrong way” cyclists hit as drivers 
look left while exiting driveways

Two crashes 
involving cyclists 



I-95@ W Hallandale Beach 
Blvd Interchange Area

14 crashes



Scenic Highway @ I-10 
Interchange Area

Before 
reconstruction

After 
reconstruction

Signalized access

Median



Scenic Highway @ I-10 Interchange 
Area (Before Reconstruction)

19 driveway-related 
crashes (2015-2019)



Recommended Guidance Updates

1) Consider using traffic volume and land use context, as well as speed, as primary criteria for minimum 
driveway spacing.

2) Avoid permitting higher-volume commercial driveways on opposite sides of a roadway at or within 
close proximity to a full median opening that is not signalized.

3) Carefully consider the crash potential of the “good Samaritan” effect when permitting high-volume 
commercial driveways in the functional area of intersections or interchanges. 

4) Avoid using conventional bike lanes on major roadways with frequent commercial driveway access 
unless mitigating actions are taken at commercial driveway locations.

5) Prohibit new access in the vicinity of interchange ramps whenever feasible and use policy, design and 
funding methods to relocate and/or mitigate the effects of such access in existing developed areas.

6) Consider taking a more active role in advancing off-system network development along the state 
highway system to reduce commercial driveways on major corridors and near highway interchanges 
for improved safety.



Future Research Consideration

The safety effects of following driveway and traffic characteristics on commercial 
driveway safety:

 Traffic Operation Characteristics
o Higher posted speed limits on connected street

o Connected Street 5-year Average AADT 

 Roadway Facility Features
o Wide-open access or other driveway design types

o Traffic control devices on pedestrian/bicycle safety

o Conventional bike lanes (without a physical separator or surface paint) 



For further information:
kristinewilliams@usf.edu

congchen1@usf.edu
www.cutr.usf.edu

mailto:kristinewilliams@usf.edu
mailto:congchen1@usf.edu


Questions

Thank you!



Contact Info

• Gina.Bonyani@dot.state.fl.us

• Jenna.Bowman@dot.state.fl.us

• Karla.Matos@dot.state.fl.us

Thank you!

mailto:Gina.Bonyani@dot.state.fl.us
mailto:Jenna.Bowman@dot.state.fl.us
mailto:Karla.Matos@dot.state.fl.us
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